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r.i! 1 JL^Xfl5 :oMPAO I«B FRANCA] SB 
DES FBTROLBS, a French corporate body, 
of 5 roe Micbel-Ange» Paris 16 erne, 
France, do hereby declare the invention, 
for which we pray that a patent 
"3. £5*** to us, the 
E 5? ^2^^ *J° Performed, 
to he particularly described in and by the 
following statement: — 

The present invention Is concerned with 
exploratory drflhng and in partfcoJar to the 
protection of a drilled holeapaliiit carina 
m and ingress of water. 

Known method*, In spHe of the proms* 
w&wred, aB hare the common *chaW 
leriinc of protecting the drifted hole against 
caving in of the strata paaaed through by 
mean* of tubea which are tent downu the 
tiriffing descends. Una type of protection 
which ia costly, due both to the time 
reojured to place die tube* in position end 
the mandhandlms mvolved andto the coat 

fome m the case where tirUHag methods. 

****** methods swTeS 
ployed, because of % I*, of power, due to 
rubbing of the drilling tcoVSre shaft 
against the walls of the oote hole, is added 
to fro *hove disadvantage. This lost of 
power may be considerable because this 
shaft may be a* much a* several miles in 
l^n^th. Furthermore, when the tools require 
changing Km necessary to ndse the drive 
s haft, w hich coanpriae* lengths of rod 
screwed one into the other, and unscrew It 

^KJSS*? 1 9* bota-fcoto drJQmg called 
~J}«zUMkLf achieve* a net edvWcc over 
rotary methods because the drive shaft U 
replaced by a flexible armoured hose for tho 
tool driving motor and the flexible hose can 
be wound up or unwound by means of a 
22?* 10 ■ d ™ lon ' the apace taken up by the 
d rifting platform can be reduced^ sfan. 
However mis method does not dispense with 
the feed to protect me drilled hole using 
steel tubes to prevent caving in of the strata. 



Furthermore, it is essential to ensure a 
perfect seal round the flexible hose so as to 
avoid me considerable danger if an eruption 
occurs* 

w^E^SF to ? M **re*.<* fre present 
mvention there ia provided a method of 
exploratory drflhng comprising drilling a 
hole and moulding a tobmg eround ue wall 
of the drfUodholD shnuhnneously wUh 
drUtag cl the hole, the tuba 
caving to of the strata and ingresTof waten 
According to another aspect of the 
mrfhod Si™* 0 * ^ ^ provided a 
drilfing a hole by itasah^^drJ^M 1 ^ 
downwardly through me earth, mouutma a 
around the wall of the drilledhole 
ml^^^A. 5SL a °" downward 
~^^L^.%* UHn * !?* to Prevent 
j™Sj* 01 rtrmt * « jd mgres* of rater 
^«^^«ffa^We memoeTcarrted by 

^»^5ffwe«f the esramd^mwbS 
twt^Ai 01 ^^ * 'orcejTeanrted be- 
iT^L^St^ 1300 !^ «PM>eable member 
and the drilling tool to cause the driHmgtool 
to progress downwardly. 
i Thu *- on surface, instead of bnvmg a 

iil? S^&P** **> sppro^Ttanlri 
from tbey are led info a tnbtog former 
connects wiA and above the drUnWool 

supported immediately after drilling 
The portion of tubing in the proceas of 

•JJ BCV ? wh k* U moulded 
below It. This enables the tubmg to be ef- 
feotivcly protected during its n^umW 

STsS^f'^ h !l TOE to «mwe^hat 
roe Move former and drilling tool holder 
^effectively sealed for ^tubing forme? 
to be protected from the strata andTaTe 
result, all water ingress. ' * 
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s*it the drilling depth thus ensuring en 
injection pressure for the resins at formers 
15 end 16 which Is 30 but higher thin that at 
the bottom. Flexible hoses 33 and 34 are 
hosted thus ensuring that the viscosity of the 
material li not lowered. A valve 37 enables 
the introduction of hardener Into a static 
mixer 38 to be stopped. TUs allows static 
mixer 38 to be drained of hardener. In the 
event of a temporary stop In drilling, before 
verve 39. which controls the feed of rest* to 
infection zones 19 or 20. according to 
whether tubing 8 or sleeve 6 is being made, 
ii dosed. It will be understood that two 
assemblies exist similar to that shown In 
Figure 6, one for the sleeve 6, the other for 
the tubing 8* 

Thus h wfll be understood mat circuits 5 
end 7, illustrated in Figure 1. each ccenprise 
two channels, one for the resin and the other 
for the hardener, the channel tor the bitter 
being provided with a valve such as 37 
located on the inlet side of a static mixer 
such as 38. Likewise, valves such as 39 
control the flow of each of the resins end 
they arc located one in channel 7 near in- 
jection zone 19 and the other in channel 5 
near Injection zone 2a 

The advancement of drilling and the 
forming of tubing 8 and its sleeve 6 are 
carried out as Illustrated dlaaram m a t ically 
in Figures 3 to 5. In Figure 3, sleeves 11 and 
12 are illustrated deflated and inflated 
respectively. Sleeve 11 is fast wim body 10 
and descends with body 10 as a result of oil 
pressure, in the general circuit 23, exerted 
on piston 40. fast with body 10, under the 
control of control unit 9 (Figure 8). Oil 
entering the top part of eynnder 42 via 
circuit* 1 pushes the piston down, sleeve 12 



deflated to enable It to take up a lower 
position as the result of injection of oil Into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical Impulse from an 
end of stroke stop S8, the impulse being 
transmitted by wire 61 to control unit 9, 
Figure 8. As solenoid flap valve control 
circuits which control hydraulic feed to die 
hydraulic circuits are well known, details of 
the various circuits ensuring inflation and 
deflation of the sleeves have not been 
illustrated. Thus, during a period of time 
which may be very short, sleeve 12 moves 
down to elower level so that whan the top of 
cylinder 42 is close to piston 40, all mat H 
necessary U to apply oil under^essuj once 
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'firmly applied against tubing 8 by 
previous Inflation of the sleeve. Thus, as tod 
2 progresses downwards, body 10 descends 
relative to sleeve 12. Potmen 15 and 16 fast 
45 with body 10 else descend and. during, this 
movement, a certain amount of ream ii 
extruded m none 20 to form sleeve 6, the 
resin gradually polymerising in the regions 
of the heating element j£ whereas resin 
50 extruded m zone 19. the flow of which Is 
different from the resin used in the making 
of sleeve 6, polymerises near heating 
element 17 to form tubing 8. It is of course 
understood that the quantities injected are 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm thick and the tubing 8 
about 50 mm Chick. The control unit 9 
60 controls the supply of resins. 

The tool continue* to advance downwards 
until piston 40 reaches the bottom of 
cy finder 42, Figure 4. This leads to the 
immediate inflation of sleeve 11, Figure 5, 
65 which holds the body 10 while sleeve 12 is 



again inside sleeve 12 and release the 
pressare inside sleeve It to return to the 
mtual conditions illustrated in Figure 3. For 85 
this purpose sn end of stroke stop 59 may be 
used which sends a releasing impulse by 
wire 60 to control unit 9 (Figures 1 and 8). In 
Figure 6, then, art found the oil circuit 23, 
resin supply circuit 5 and 7 and mud circuit 90 
4 comprising a down channel 4a end an up 
channel 4b m sone Z, Figure 7. 

A high pressure pump 45 supplies the oil 
necessary to inflate formers 15, 16. shield 22 
and sleeves 11 and 12. A first circuit 43 leads 95 
to controls CI 5, C16 and C22 for inflating 
formers 15, 16 end shield 22, In the same 
way a second circuit 44 leads to controls Cll 
and C12 for sleeves 11 sad 12. The assembly 
of circuits 48, 49 snd 50 controlling controls 100 
OS, C16, and C22, and c4rcurts46 and 47 
controlling controls Cll and C12 are placed 
under the control of the general control 51 
for advancing or stopping the forming 
machine and m consequence piston 40, the 105 
movement of which depends on the oil led 
via csreuit 41. Circuit 41. serving oJumnels 
C42c ami C42* controlled by control 
channels 62 and 63 from the general control 
51, enables, vis channel C42a, the drill to 110 
advance do wnwards and the sleeve 6 and 
tubing 8 fo rming machine to 
simultaneously, and enables, via channel 
C42&, cylinder 42 to descend after de fl a tion 
of sleeve 12. Wires 61 and 60 transmit the 115 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting m motion of 
the inflating and deflating operations for 
sleeves 11 and 12 via control channeai 46 120 
and 47. The mud circuit 4 Is also placed 
under the control of controls CB, CF and 
CO for three valves B, F, G (Figure 7), these 
controls being placed under the control of 
control unit 51 by channels 64, 65 and 66. 125 
Valves H and F may be closed in the event of 
die forming machine being stopped or due 
to detection of a high pressure none by 

130 



detector 53 coupled to control unit 51 by 
C53. In this flfustratkni, the none including 
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the tube making machine, and the Inflatable 
sleeves, his been indicated by the letter Z. 
. The moulding zone has been indicated bv 
the letter M. Am far as (he mud circuit is 
c^ceniod, ttUseenthatitisfedinby 
flexible hose 3 and returned by channel 4b 
^"^/•^^j^upply arcutts 5 and 7 
tor reams end hardeners are placed under 
Ao control of controls CJ5. dSs&nd C35 t 
weU as controls C37 and C'37 
controlling valves 37 for the hardener 
drcuhs end C39 endC'39 controlHna valves 
39 for the resins supply. A channel 54 

C36thu« bringing the resht flow under a 
control relative to the speed of advance by 
any desired method; channel C53 also 
enabling this flow to be brought uuderY 
conteol relative to the pressure exdstme at 
toe bottom of the drilling transrmtt^by 
rtTTi niethoZ 

^t^VW 

In addition to these controls, a dotted fins 
C 53 has been illustrated hTshow a^JpeSS 
cc^ecticm the object of which is to seudli 
signal net in motkm by very high pressure ot 
an erontion^ This ^ri^X'nSanf 3 
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the bottom of Che ■ drilling. Thus the 
retractable tool 2, during Its descent ad- 
vances its head gradually downwards in ihe 
tubing and cuts a wall in a truncated Shane 
untti mcetmg up with the protecting sleeve! 
Tha hnacated" ihape cutting may alter- 
SWli! ?*? ied l 00t ^ V?orin/.leeve. 

£2£$ iL? ^ has been 

S^nTf^ £° kcn »P °y Of the 

SST'J^ ST J^ 6 "?™ ?' the bottom 

machine In the conventional way. When 
funner -15 reaches the point where lac 
truncated portion commences, resin is 
Injected without hardener thus forcing out 
Jhei mud, then the control! are set for the 
focd of hardener and ream. While the 
machine is descending and as soon as 
former ■16 reaches the bottom end of the 
trunceted cone, the controls are set for 
forming the outer sleeve. In tfab maimer ■ 
perf** Joint is made between the nariW 
tubing and a new section of tubing, ihe end 
o£to new sleeve being held between two 
truncated layers of tubing resin. Thus the 

TSS^m^**"^ enables a perfect 
tabmg jomi to be made after 



W mJTS < ?^^ f J>«^» ItTCf^vldent that the tbermciardemna 

ILJ^aIL^J 01 ™***}* ■»* W to be materials which mar bT ueedh>iC««?75f 
c ^^L^K bT T ,miM rf «™»**ou 56 for sleeve and ItabsW^aS bcrt a»TJS5 
^I^^A^^** *uuJt pro^ that mechanical 1 proper*, 

are infflcUm* tn ***** — t 5^ ^* 



BandP sadbymean. of connection 
5 Zi OT .^52P* , !f 1 °fl»tion of sleeves II 
end 12, with the object of locking the 
™chme and proceeding to mieltTcement 
jnng. 

As these various circuits can be of any 
,orm | aa ** M they are not part of the in- 
m me ajmncaucB of the 
units, which can be obtained from trade 
sources, U concerned, .it has not 
kerned necessary to Illustrate in 
each control, whose structure may take 
form. The control of ream flow Omits t__ 
Cow » to a rate of increase of 10%. Thus, 
if the bore hole 



— - — — uole passes . 

pnder grcund cavern which may be oresstit 
" ~* " " * "i flow will 



ere sufficient to take the place^oTcon! 
ventiottal tubing. Thus the Invent is£ 
fontpaases the case of forming a tubing 8 
without making a sleeve 6. ^ 

Jm^^SL t H >bove-mentioned 
arolicatkms, that is to iav borecole drfflmg 
with nnrultaneous loimW of tubing con- 
tinuously, the stopping and the fustsrtme of 
^downward advance, the nesclunToan 
mo be used to make the internal steeveJns 
ows^e2f "ffil^ith water or 
the internal sleeving of a punctured or 
completely oxidlsedtubo. *~ wu ™ 1 °r 
Finally, the controls tot advancing the 

and cyunder 42, can be reversed Co return 
the ssscmblY to a desired depth, .s for 
«™ie when restarting the tubing process 

object of ]£.nectinH 
preMousry formed portion. 



£3&!jf££L^ ^ Me«8 and 

nuns fltickamM b the resloa of tbo 
cavocn. Agste ttvU ba noted that alaurash 
•ucboavaraa ate ncaaQf tilled with water*tt 
to ahraya poadble to nuke the aleeve 
MHHMa i the material thereof li selected to 
be able to pobnaenae la -water. At the tnfitcs 
*Lr J 2 eowd t SL the ft* twbNgaS 

adr«S^§SJX*lh.towo» SS^^^^^^SeTS. 

^r%^fe^£°a S^rSn^ 

made by machmW <hTb^or^1?fl« i * b * Pw*l"8» 

bottoo^t^srsa .^^^ So^^s^^wSrA 



WHAT WH CLAIM IS*— 

I. A method of exploratory drillln* 
oonMrising drflUng a onS«S iSonSbg? 
i&S^^L^ the drffled hole 
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^^.itil. llnlu,t "?S on,1 5' with the 
SZSi^STCTL 0 ' °* t™*? tool, to 

S »£ e T a J?n. number 

SSSL 1 * drilling tool b expanded 

ptereat -relative movement between the 
."P^""* ««5'»« and the tsbteg mdi 
.„ toroe b exerted between the atatkmm 

the doffing tool to p£££5 d££ 



20 



mwtertrf thewfa f fcW imri5ecri^«mS 
«£and the w>U of the driHod bote, the 

*. A neUKxT accoidfuj ta claim 3. fa> 
hwd^ajtoW which b hemudate 

which Mm U cooled prior 



to my ol the 




25 which the extruded 
to being he* ted. 
o- A method a 

7 ft. s j» *• ***** 

/. A method according to claim 6 In 

ey «xtrudteg mouldaUe materiel flienfar 
„ ™ m «S Nfotion tone around the wflS 
«k« drflled hole, the hHeottoa im. hi. 

Tftft^ Pf*?* 0 * of water. 
*!• A****** eooottHeo to claim 8 In 



tubing moulding nuuerial to the infection 
*one of tbefomer. injection 

^mounted below die lllppor^ todv^. 
«to*J. ■ iocond inflatable ennnbr lm 
jack to control the movement of Utam^S 

17eA 



65 



70 



75 



80 



65 



90 



to Vn ^SSi?? "f 00 **^ to any of claim* 6 

J«oted tnateriale ire oontraUed so aa to 
maintain a eantr«if »w«i^.-Jr^TL_tr ™ . 10 
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Mdi mounted below the .aZSiW 
tower end endTfeed S^K^ 



i**. 1 ?, 10 ' m which mid body cardea en to. 
1ft. A machine acowdhur to claim 11 r- 

ke^e*^ to chdm 20; 

* e pmauc* eenaor for eanaing the 
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hi the bottom of a 
led end lor cnntfmring the 
moulding material. 
22. A machine accordim? to claim 21 
5 whan dependent on claim t% In which laid 
control means 1b adapted to act on recaption 
of an Impnlae from the pressure wuor guch 
that, when ibc pressure sensed by the sensor 
exceeds a predetermined value, said control 
10 me ana causes the delivery oi mud to tbo drill 
tool and to atop, both the sleeves to Inflate, 
the or each hardener delivery verve to close, 
the or each dettvery valve for the moulding 
material to close at the outlet from the or 
IS each static miaer once the mixer has been 
drained of hardener, the switching off of the 
or each heating element circuit and a halt to 
the machmrfls progreai downwards. 
33* A machine according to any of claims 
20 20 to 22, In which said control means In- 



cludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the second sleeve an0 its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 25 
end of stroke rtop bemg connected to means 
for setting in motion inflation of the second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber In said 
hydraulic Jack* 30 

24. A method of exploratory drilling 
substantially as herein described. 

25, A machine for exploratory drOBne; 
substantially as herein described with 
reference to the a ccom panying drawings. 35 

A. A- THORNTON & CO.. 
Northumberland Rouse, 
303-O06 High Hotborn, 
LondonTw.C.t. 
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